Smart hyaluronidase-actived theranostic micelles for dual-modal imaging guided photodynamic therapy.
We here report smart hyaluronidase-actived theranostic nanoparticles based on hyaluronic acid (HA) coupled with chlorin e6 (Ce6) via adipic dihydrazide (ADH) forming HA-ADH-Ce6 conjugates and self-assembling into HACE NPs. The resulting nanoparticles showed stable nano-structure in aqueous condition with uniform size distribution and can be actively disassembled in the presence of hyaluronidase (over-expressed in tumor cells), exhibiting hyaluronidase-responsive "OFF/ON" behavior of fluorescence signal. The HACE NPs were rapidly taken up to human lung cancer cells A549 via CD44 (the HA receptor on the surface of tumor cells) receptor mediated endocytosis. Upon laser irradiation, the HACE NPs realized good near-infrared fluorescence imaging and photoacoustic imaging in the tumor bearing mice, which showed 5-fold higher fluorescence intensity and 3-fold higher photoacoustic (PA) intensity than free Ce6, respectively. In addition, under low dose of laser power, the HACE NPs presented more effective photodynamic therapy to suppression of tumor growth than free Ce6 in vitro and in vivo. Overall, these results suggest that the well-defined HACE NPs is a biocompatible theranostic nanoplatform for in vivo dual-modal tumor imaging and phototherapy simultaneously.